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253. Comparison of the coefficients of self-induction
of two coils. Place the two coils whose coefficients of self-in-
duction are L and N respectively in the arms AD, BD of a Wheat-
stone's Bridge, Fig. 121, balanced for steady currents, then adjust
the resistances in AD, BD so that no kick of the galvanometer
occurs when the battery circuit is made; these alterations in the
resistances of AD and BD will entail proportional alterations in
those of AC and BC in order to keep the bridge balanced for steady
currents. Then when there is no kick of the galvanometer when the
circuit is made, and no steady deflection when it is kept flowing,
we have

where P, Q, R, 8 are the resistances of the arms AD, BD, AC, BC
respectively.

We can see this as follows : suppose we have a balanced Wheat-
stone's Bridge with these resistances, then for steady currents
the balance will be undisturbed if P and Q are altered in such a
way that their ratio remains unchanged; but the alteration of P
and Q in this way is equivalent to the introduction into AD and
BD of electromotive forces proportional to P and Q. For since
no current flows through the galvanometer the same current flows
through AD as through BD, and the preceding statement follows
by Ohm's Law. Hence we see that the introduction into the arms
AD and BD of electromotive forces proportional to P and Q, will
not alter the balance of the bridge, and, conversely, that if this
balance is not altered by the introduction of an electromotive force
A into the arm AD, and another, B, into the arm BD, then A/B
must be equal to PjQ.

Now if we have coils in AD and BD whose coefficients of self-
induction are L, N, then since after the current gets steady, the
same current, i say, flows through each of these coils, there must be,
whilst the current is getting steady, an impulse Li in AD, and
another equal to Ni in BD. Since these impulses do not send any
electricity through the galvanometer they must, by the preceding
reasoning, be proportional to P and Q, hence
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